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DETAILED ACTION 



Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

2. Claims 26-37 and 40 are rejected under 35 U.S.C. 1 12, first paragraph, as containing 
subject matter which was not described in the specification in such a way as to enable one skilled 
in the art to which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

Figure 12b discloses a second dielectric [736] that contacts only the third metal line [316], 
The specification never discloses a second dielectric that contact the second metal line as 
claimed in claim 26. 

The specification never discloses the second plurality of metal lines that lie substantially 
the same plane as the first plurality of metal lines as claimed in claim 33. The specification also 
never discloses the second plurality of metal lines including third, fourth, and fifth metal lines as 
claimed in claim 33. The specification (fig. 12B) only discloses the first plurality of metal lines 
including first, second, and third metal lines. 

The specification never discloses the first dielectric is laterally formed between the fourth 
metal line and the fifth metal line as claimed in claim 34. 

The specification never discloses the fifth metal line contacts the fifth metal line as 
claimed in claim 35. 



Application/Control Number: 1 0/0 1 0,696 Page 3 

Art Unit: 2811 

The specification never discloses the second dielectric contacts a sidewall of the fifth 
metal line and a sidewall of the sixth metal line as claimed in claim 36. 

The specification never discloses the second dielectric contacts the fourth metal line as 
claimed in claim 37. 

The specification and fig.l2B never disclose the second dielectric contacts a sidewall of 
the second metal line as claimed in claim 40. 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claims 7, 10, 31-33 and 43-44 are rejected under 35 U.S.C. 1 12, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 7, in lines 1-4, the phrase ". . .wherein the dielectric structure has a layer of material 
formed to adjoin a layer of insulation material, the layer of material being different firom the 
layer of insulation material" is unclear. Claim 1 has disclosed the dielectric structure being 
formed from a dielectric material, which is different from the dielectric material of one of the 
layers of insulation material. It is unclear why claim 7 repeats the claim limitation of claim 1 , 

Claim 10, in lines 19-20, the phrase "...a capacitive structure formed between adjacent 

metal lines of a patterned metal layer, the capacitive structure being formed from a dielectric 

material. . is unclear. Figure ^ shows that the dielectric structure [346] formed between the 

/I 

adjacent metal lines of a pattern metal layer. The phrase should be change to ". . .a dielectric 
structure formed between adjacent metal lines of a pattemed metal layer, the dielectric structure 
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comprising a dielectric material. . In lines 23-24, the phrase . .a second trench being filled 
with the capacitive structure" is unclear. Figure 5B shows that the second trench filled with the 
dielectric material. The phrase should be change to . .a second trench being filled with the 
dielectric material". 

Claim 31, in lines 1-2, the phrase "...the second dielectric material is formed between the 
third dielectric that contacts the bottom surfaces of the second and third metal lines" is unclear. 
The specification and figure 1 IB only disclose the second dielectric material [736] forms on the 
third dielectric [712] that contacts the bottom surfaces of the second and third metal lines. 

Claim 32, in lines 1-2, the phrase . .wherein the first dielectric and the third dielectric 
are different" is unclear as to what is being different between the first and third dielectrics. 

Claim 33, in lines 1-3, the phrase "...further comprising a second plurality of metal lines 
that lie in substantially a same plane, the second plurality of metal lines including third, fourth, 
and fifth metal lines. . ." is unclear whether the second plurality of metal lines lie in substantially 
the same plane as in claim 26. 

Claim 43, in lines 1-2, the phrase . .the second dielectric material is formed between the 
third dielectric that contacts the top surfaces of the second and third metal lines" is unclear. The 
specification and figure 12B only disclose the second dielectric material [736] forms on the third 
dielectric that contacts the top surfaces of the second and third metal lines. 

Claim 44, in lines 1-2, the phrase . .wherein the first dielectric and the third dielectric 
are differenf ' is unclear as to what is being different between the first and third dielectrics. 



Claim Rejections - 35 USC§102 
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5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in- 

(1) an application for patent, published under section 122(b), by another filed in the United States before the 
invention by the applicant for patent, except that an international application filed under the treaty defined in 

section 351(a) shall have the effect under this subsection of a national application published under section 122(b) 
only if the international application designating the United States was published under Article 2l(2)(a) of such 
treaty in the English language; or 

(2) a patent granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that a patent shall not be deemed filed in the United States for the purposes of this 
subsection based on the filing of an international application filed under the treaty defined in section 35 1(a). 

6. Claims 1 and 7 are rejected under 35 U.S.C. 102(e) as being anticipated by US Patent No. 
6,262,446 to Koo et al. . 

Regarding claim 1, Koo et al. (figure 4) teach a multilevel metal interconnect formed on a 
semiconductor substrate, the semiconductor substrate having a plurality of active areas, the 
multilevel metal interconnect comprising: 

a plurality of layers of insulation material (12, 30, 34), the plurality of layers of insulation 
material including a first layer of insulation material (12) and a top layer of insulation material 
(34), the first layer of insulation material (12) being formed on the semiconductor substrate (10); 

a corresponding plurality of patterned metal layers (16a-e; 32a-d; 36a-d) formed on the 
layers of insulation material (12, 30, 34) so that each patterned metal layer is formed on a 
corresponding layer of insulation material, a patterned metal layer including a plurality of metal 
lines, the plurality of patterned metal layers including a first patterned metal layer (16a-e) and a 
top pattemed metal layer (36a-d), the first patterned metal layer (16a-e) being formed on the first 
layer of insulation material (12); 

a plurality of contacts (14a-e) formed through the first layer of insulation material (12) to 
make electrical connections with the active areas and the first pattemed metal layer (16a-e); 
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a plurality of via formed through the plurality of layers of insulation material (30, 34) 
other than the first layer of insulation material (12), the vias making electrical connections with 
adjacent patterned metal layers. 

a dielectric structure (17b) formed between laterally adjacent metal lines of a pattemed 
metal layer (16e, 16g), the dielectric structure (17b) being formed from a dielectric material. It is 
inherent that the dielectric material being different from one of the layers of insulation material. 

Regarding claim 7, Koo et al. teach the dielectric structure (17b) has a layer of material 
formed to adjoin a layer of insulation material (30). It is inherent that the layer of material being 
different from the layer of insulation material. 

7. Claims 26-32 and 38-44 are rejected under 35 U.S.C. 102(e) as being anticipated by US 
Patent No. 6,222,269 to Usami. 

Regarding claim 26, Usami (figure 1) teaches a multilevel metal interconnect comprising: 

a first plurality of metal lines (3) that lie in substantially a same horizontal plane, the first 
plurality of metal lines (3) including first, second, and third metal lines, the first, second, and 
third metal lines each having a top surface, a bottom surface, and side wall surfaces that contact 
the top and bottom surfaces; 

a first dielectric (4) that contacts the first metal line (3) (the sixth region from the left of 
fig. 1) and the second metal line (3) (the eighth region from the left of fig. 1) ; and 

a second dielectric (5) that contacts the second metal line (3) (the eighth region from the 
left of fig. 1) and the third metal line (3) (the tenth region from the left of fig. 1), the second 
dielectric (5) being different from the first dielectric (4) (column 5, line 66 - column 6, line 9). 
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Regarding claim 27, Usami teaches the first dielectric (4) contacts a sidewall of the first 
metal line (3) (the sixth region from the left of fig. 1) and a sidewall of the second metal line (3) 
(the eighth region from the left of fig. 1). 

Regarding claim 28, Usami teaches the second dielectric (5) contacts a sidewall of the 
second metal line (3) (the eighth region fi:om the left of fig. 1) and a sidewall of the third metal 
line (3) (the tenth region from the left of fig. 1). 

Regarding claim 29, Usami teaches the second dielectric (5) does not contact the first 
metal line (3) (the sixth region from the left of fig. 1). 

Regarding claim 30^ Usami teaches a third dielectric (2) that contacts the bottom surfaces 
of the first (the sixth region from the left of fig. 1), second (the eighth region from the left of fig. 
1), and third (the tenth region from the left of fig. 1) metal lines. 

Regarding claim 31, Usami teaches the second dielectric material (5) is formed on the 
third dielectric (2) that contacts the bottom surfaces of the second (the eighth region from the left 
of fig. 1) and third (the tenth region from the left of fig. 1) metal lines. 

Regarding claim 32, Usami teaches the first dielectric (4) (column 6, lines 3-4) and the 
third dielectric (2) (column 6, line 48) are different. 

Regarding claim 38, Usami (figure 1) teaches a miiltilevel metal interconnect comprising: 

a first plurality of metal lines (3) that lie in substantially a same horizontal plane, the first 
plurality of metal lines (3) including first, second, and third metal lines, the first, second, and 
third metal lines each having a top surface, a bottom surface, and side wall surfaces that contact 
the top and bottom surfaces; 
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a first dielectric (4) that contacts the first metal line (3) (the sixth region from the left of 
fig. 1) and the second metal line (3) (the eighth region from the left of fig. 1); and 

a second dielectric (5) that contacts the second metal line (3) (the eighth region from the 
left of fig. 1) and the third metal line (3) (the tenth region from the left of fig. 1), the second 
dielectric (5) being different from the first dielectric (4) (column 5, line 66 - column 6, line 9). 

Regarding claim 39, Usami teaches the first dielectric (4) contacts a sidewall of the first 
metal line (3) (the sixth region from the left of fig. 1) and a sidewall of the second metal line (3) 
(the eighth region from the left of fig. 1). 

Regarding claim 40, Usami teaches the second dielectric (5) contacts a sidewall of the 
second metal line (3) (the eighth region from the left of fig. 1). 

Regarding claim 41, Usami teaches the second dielectric (5) does not contact first metal 
line (3) (the sixth region from the left of fig. 1). 

Regarding claim 42, Usami teaches a third dielectric (6) that contacts the top surfaces of 
the first (the sixth region from the left of fig. 1), second (the eighth region from the left of fig. 1), 
and third (the tenth region from the left of fig. 1) metal lines. 

Regarding claim 43, Usami teaches the second dielectric material (5) is formed under the 
third dielectric (6) that contacts the top surfaces of the second (the eighth region from the left of 
fig. 1) and third (the tenth region from the left of fig. 1) metal lineJ^ 

Regarding claim 44, Usami teaches the first dielectric (4) (column 6, lines 3-4) and the 
third dielectric (6) (column 6, line 48) are different in thickness. 



Claim Rejections - 35 USC §103 
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8. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

9. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over US Patent No. 
6,262,446 to Koo et al. 

Regarding claim 6, Koo et al. (figure 4) teach a multilevel metal interconnect formed on a 
semiconductor substrate, the semiconductor substrate having a plurality of active areas, the 
multilevel metal interconnect comprising: 

a plurality of layers of insulation material (12, 30, 34), the plurality of layers of insulation 
material including a first layer of insulation material (12) and a top layer of insulation material 
(34), the first layer of insulation material (12) being formed on the semiconductor substrate (10); 

a corresponding plurality of patterned metal layers (16a-e; 32a-d; 36a-d) formed on the 
layers of insulation material (12, 30, 34) so that each patterned metal layer is formed on a 
corresponding layer of insulation material, the plurality of patterned metal layers including a first 
pattemed metal layer (16a-e) and a top patterned metal layer (36a-d), the first pattemed metal 
layer (16a-e) being formed on the first layer of insulation material (12); 

a plurality of contacts (14a-e) formed through the first layer of insulation material (12) to 
make electrical connections with the active areas and the first pattemed metal layer (16a-e); 

a plurality of via formed through the plurality of layers of insulation material (30, 34) 
other than the first layer of insulation material (12), the vias making electrical connections with 
adjacent pattemed metal layers. 
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a capacitive structure (20) formed between adjacent metal lines of a patterned metal layer 

{\6q, I6g)y the capacitive structure (20) being formed from a dielectric material (17b). It is 

inherent that the dielectric material being different from one of the layers of insulation material. 

It would have been obvious for the dielectric material including a plurality of layers of dielectric 

material because it depends on the capueilivin>liuclui ' c between adjacent metal lines. 

/I 

10. Claims 33-37 are rejected under 35 U.S.C. 103(a) as being unpatentable over US Patent 
No. 6,222,269 to Usami. 

Regarding claim 33, Usami differs from the claimed invention by not showing a second 
plurality of metal lines that lie in substantially a same plane, the second plurality of metal lines 
including third, fourth, and fifth metal lines that contact the third dielectric, the third, fourth, and 
fifth metal lines each having a top surface, a bottom surface, and sidewall surfaces. It would 
have been obvious to one having ordinary skill in the art at the time the invention was made for a 
second plurality of metal lines that lie in substantially a same plane, the second plurality of metal 
lines including third, fourth, and fifth metal lines that contact the third dielectric, the third, 
fourth, and fifth metal lines each having a top surface, a bottom surface, and sidewall surfaces, 
since an integrated circuit may comprise a mirror structure of claim 26 formed adjacent to the 
structure of a first plurality of metal lines. It is well known in the art that an integrated circuit 
may comprise a plurality of similar structures formed on the same substrate. 

Regarding claim 34, Usami differs form the claimed invention by not showing the first 
dielectric is laterally formed between the fourth metal line and the fifth metal line. It would have 
been obvious to one having ordinary skill in the art at the time the invention was made for first 
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dielectric is laterally formed between the fourth metal line and the fifth metal line for the reason 
discussed above. 

Regarding claim 35, Usami differs from the claimed invention by not showing the first 
dielectric contacts the fifth metal line. It would have been obvious to one having ordinary skill 
in the art at the time the invention was made for the first dielectric contacts the fifth metal line 
for the reason discussed above. 

Regarding claim 36, Usami differs from the claimed invention by not showing the second 
dielectric contacts a sidewall of the fifth metal line and a sidewall of the sixth metal line. It 
would have been obvious to one having ordinary skill in the art at the time the invention was 
made the second dielectric contacts a sidewall of the fifth metal line and a sidewall of the sixth 
metal line for the reason discussed above. 

Regarding claim 37, Usami differs from the claimed invention by not showing the second 
dielectric does not contact the fourth metal line. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made for the second dielectric does not 
contact the fourth metal line for the reason discussed above. 

Allowable Subject Matter 
Claims 2-4, 5, 8-9 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 



Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quang D Vu whose telephone number is 703-305-3826. The 
examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on 703-308-2772. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-308-7722 for regular 
communications and 703-308-7722 for After Final commxmications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0956. 

qv 

January 27, 2003 




